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YIK 519.63
A. T1. AHkoBCKMI

NMPAKTUYECKASA YCTOVI'-IVIBOC'I:b CXEMbI «KKPECT» MPU YACJIEHHOM
UMHTErPMPOBAHUN YPABHEHUU OUHAMUKU ONA TMBKUX
TOHKOCTEHHbIX 3JIEMEHTOB KOHCTPYKLUUW, NTOOYUHAIOLLUXCA
r’MNOTE3AM TEOPUU TUMOLLEHKO

B npubauxcenuu on Kapmana cghopmysuposana HauarvbHO-Kpaesas 3adaua OUuHAMUKU 2ub-
KUL UBOMPONHBLL U KOMNOZUMHBLL YNPYeUX OALOK-CMEHOK 8 PamMKAX 08YX 6aPUAHMO8 Meo-
puu Tumowernko. IIposeder KauecmeeHHbLl AHAAU3 PASPEULAIOWLL CUCTIEMbL YPASHEHUT 08U-
scenus. IIpodemOHCMPUPOBAHO, YMO 6 2e0MemPUUECKU AUHEUHOU nocmanoske OUHAMUKA
ynpyeux 6aL0K ONUCHIBAEMCS CUCMemol unepboaureckozo muna, a 8 cayiae degopmuposa-
HUSL 2ubKuUX 6AN0K cucmema PA3PEUWAOWUL YPABHEHUU OBUNCEHUSL MOHCEM UIMEHUMD CBOU
mun, 8bipPOOUBWUCH U3 CUCTMEMbL 2UNePOOAULeCKO20 MUNA 8 CUCTEMY CMEULAHHO-COCTABHOZ0
muna. Pazpabomanvl KoHeuHO-PAZHOCTMHDIL U 8APUAYUOHHO-PASHOCTMHDBIL 8APUAHMDBL ABHOU
N0 8pemMeHU Crembl «Kpecm» OAf YUCAEHHO20 UHMe2PUPOSAHUL CPHOPMYAUPOBAHHBLL HAUAAL-
HO-Kpaesblxr 3adau. Ha ocrnose amux wucaennvix memodos nposedensl pacuemsvl OuHamMuUUeC-
K020 U32UOH020 0ePOPMUPOBAHUAL 2UOKUL MEMAAIULECKUX U KOMNOIUMHBLL OAL0K MPU HA-
2pY3KAX 83PLIBHOZO MUNA, NOKA3ABWUE, YMO NOYMU 8ce2da CYWeCmeyom YposHU Hazpydice-
HUSL 2UOKUX OAL0K, NPU KOMOPHLL CXema «Kpecm» CMAHOBUMCS HeYCmouuusol, roms ycao-
sue Ycmoluusocmu, NOAYUeHHoe 8 AUHEUHOM NPUOAUNCHUU, BLINOAHACMCA CO ZHAUUMEAL-
Hulm 3anacom. Tem camvim nokaszano, ¥mo npu OUHAMUUECKOM Pacieme uOKUX OALOK MOKHC-
HO 2080PUMB MOALKO O NPAKMULECKOU YCMOUUUBOCTNU CLeMbl «KPECT», & He 00 ee YCA0BHOU
ycemotivusocmu.

NPAKTUYHA CTIMKICTb CXEMU «XPECT» MPU YACITOBOMY IHTETPYBAHHI
PIBHAHb OAUHAMIKU ONA THYYKUX TOHKOCTIHHUX ENEMEHTIB KOHCTPYKUIU, AKI
3A00BOJIbHAIOTL INMOTE3U TEOPII TUMOLLUEHKA

Y nabausncenni Kapmana cgopmyavosarno nowamxoeo-xpatiosy 3adauy OUHAMIKU ZHYUKUX 130-
MPONHUX T KOMNOZUMHUL NPYHCHUL OAL0K-CMIHOK Y pamKaxr 08ox sapianmis meopii Tumowenxa.
Buxonano axicHull aHaai3 6U3HAUAALHOT cucmemu pieHaAHb pyxy. IIpodemorncmposano, wo 6 zeo-
MeMPUYHO ATHIUHIT NOCMAHO8YL OUHAMIKA NPYHCHUX OAL0K ONUCYEMDBCS CUCTMEMON0 2inepOoaiu-
HO20 muny, a Yy sunadxy 0epopmYysaHHA eHYUKUXT OAN0K CUCTNEMA BUSHAUAALLHUX PIBHAHD PYXY MO-
Jce 3MIHUMU C8IU MUN HA 3MIUAHO-cKAadeHUult. Po3pobaeno crinuenHOPI3HUYesUl i 8apiayitino-
PI3HUYesULl 8APIAHMU ABHOT 3a UACOM CXeMU «XPecm» OAf UUCN08020 THMEZPYEAHHA CHOPMYAbO-
8aHUX MOUAMKOB0-Kpatiosux 3aday. Ha ocnosi yux wucaosux memodie nposedeno po3paxryrru Ou-
HAMIUHO20 32UHHO020 0eOPMYBAHHA eHYUKUL MEMAATUHUL T KOMNOZUMHUX OAN0K 30 HABAHMANCEHD
8ubyxosozo muny. O0UUCACHHA NOKA3AAU, WO MaAUdHce 3a8HOU ICHYOMDb MAKL PIBHL HABAHMANCEHH
SHYUKUX OAA0K, NPU AKUX CXeMA «XTPeCm» CMAE HeCmIUKO, XoY Ymo8a CMIUKOCMI, OMPUMAHE 8
NHIUHOMY HAOAUNCEHHT, BUKOHYEMDBCS 31 3HAUHUM 3anacom. Tum camum noka3aro, wo npu ouna-
MIYHOMY PO3IPATYHKY SHYUKUX OAN0K MOICHA 20860PUMU AUULE NPO NPAKMUUHY CMIUKICMb CLeMu
«xpecm», a He NPO i1 YMOBHY CMITUKICMD.

PRACTICAL STABILITY OF THE «CROSS» SCHEME IN NUMERICALLY INTEGRATION
THE EQUATIONS OF THE DYNAMICS OF FLEXIBLE THIN-WALLED STRUCTURAL ELEMENTS
UNDER THE HYPOTHESES OF THE TIMOSHENKO THEORY

In the Von Kdrmdn approximation the initial-boundary value dynamics problem for flexible
isotropic and composite elastic beam-walls is formulated within two variants of the Timoshenko
theory. Qualitative analysis of the governing equations of motion is carried out. It is shown that in
geometrically linear statement the dynamics of elastic beams is described by a system of hyperbolic
type, and in the case of deformation of the flexible beams a governing system of equations of
motion can change its type, degenerating from a system of hyperbolic type into a system of mixed-
compound type. Finite difference and variation-difference variants of the «cross» scheme, explicit
in time, are developed for the numerical integration of the formulated boundary value problems.
On the basis of these mumerical techniques the calculations are carried out for the dynamic
flexural deformation of flexible metallic and composite beams under loads of explosive type. The
calculations showed that almost always there exist such levels of loading of flexible beams, in
which the «cross» scheme becomes unstable, although the stability condition obtained in the linear
approximation is true with considerable reserve. Thus it is shown that in the dynamic calculation
of flexible beams, one can only talk about the practical stability of the «cross» scheme, and not
about its conditional stability.
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